The 273rd codon mutants of p53 show growth modulation activities not correlated with p53-specific transactivation activity.
Cancer-related mutations of the p53 tumor suppressor gene are clustered in the four so-called 'hot spots', codons 175, 248, 273 and 281/282. By using recombination PCR in vitro mutagenesis, we introduced point mutations into the codon 273 of wild-type (wt) p53 (pC53-SN3) from Arg to His (pC53-273H [273H]), Asp (273D), Pro (273P), Lys (273K), Leu (273L) or Thr (273T), and compared their biological and biochemical activities with wt p53 and cancer-derived 175H, 248W and 273H/309S. Among them, 273H/309S, 273H and 273D as well as wt p53 transactivated the chloramphenicol acetyltransferase (CAT) gene placed downstream of the p53 binding consensus, while none of the other mutants including 273L did. Transcriptions from human c-fos and rat PCNA promoters were suppressed by wt p53 and 273D, while they were enhanced variously by all other mutants in Saos-2 and/or NIH3T3 cells. On the other hand, growth of human squamous carcinoma cell lines measured by the plating efficiency of G418-resistant colonies was enhanced by transfection of 175H, 248W, 273H/309S and 273P, while suppressed by not only wt p53, 273D and 273H but also 273L. Thus, 273H/309S enhanced cell growth in spite of its p53-specific transactivation activity, while 273L suppressed cell growth in spite of its complete loss of the p53-specific transactivation. We concluded that the sequence-specific transactivation of p53 is not always correlated with its growth inhibitory activity.